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(54) PLASMA TREATMENT DEVICE. PLASMA TREATMENT METHOD, AND MANUFACTURE OF 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To provide a plasma treatment device which is capable of 
efficiently blocking out plasma to restrain it from causing damage to a 
work. 

CONSTITUTION: A plasma treatment device is equipped with a plasma 
generating chamber 10 which generates plasma and a plasma 
treatment chamber 20 where a work 50 to treat with plasma is 
arranged, wherein at least a plasma isolating mesh plate 40 is arranged 
between the plasma generating chamber 10 and the plasma treatment 
chamber 20, and openings 43 are provided in the mesh plate 40 and 
below twice as long in diameter as Debye length. Or, a voltage V0 
which meets a formula, 0<V0<30 volts, may be applied to the mesh 
plate 40. 




Copyright (C); 1 998,2003 Japan Patent Office 



(19)H*H#UW? (J P> 02) & If) IHF £j ^ <A) (lD^UFfflH^WS^ 

^W¥8- 167596 

(43)4iHB ¥j£8*P(1996)6J325B 



©DIntCl' 




F I 




H 0 1 L 21/3065 








C 2 3 C 16/50 








C 2 3 F 4/00 


A 9352 -4K 






H 0 1 L 21/205 












HO 1L 


21/ 302 B 








*»3ft 6»*B©8cl7 FD (.±17 K) 


(21){11H#^ 


*IH¥6-331925 


(71) USA 


000002185 










(22>mffiQ 


¥jEfc6^(1994)12J3 9H 




S0^5a/IIK4Ka)U 6 TB 7 #35^ 






(72)%5Hr 


vast \m 








«^5a;n^ta;n6TS7#35^ v— 














(72)&SI* 










«3KtBairiE4ta;il6T17#35# V- 














(74)ft&A 





(54) [58^©**] ^5XvfiUlS«, y5X^«m*«Rt^|«9^fl©fm^ 



(57) 

noi •?5X-?j&smz o topfltc^ja < t i> i ft© 

V„ £ 3 0 >iOl< h ©^BEV 0 £EPJJIIU#£. 




(2) 



#ga¥8- 1 67 5 9 6 



^ x^ta-r^ *««hb» tiaai-j- & x^ x-^a^ <t 
srw^fcx^x^siigg-c&o-c 

X7Xv©a^£©RgK:;Kj:< i*> 1 ft©^7XvM 
ffl©p< v > »x u- h immz nr fc D. ^ •? * X 

U- Hcttffl»©Hin«*««W6ti , C490 . DSC© 

[M$J92 I X7Xv£iaG£iX5X"7«3S&(DlBfc: 10 
2 tm±© X-5 X-?tmm<OJ v %s * 7" U - h #I5i& 3 

rt, X*Xv£j^Kffit>»DaaBIK:4Btf5X9Xv© 

^ g© 2 fgy-pccfc * c ^ £-r ast^ro 1 « 

f2*g©^^X-7«iffi^g. 
Cl**«3] X9X^£j^fc*5tf*WFtt)**n., 
m-^S** T. ibfcit> X9 Xv*fetfg£«:«« U/c 

y ^i/^xv- \-<£.wtvhtitc<mnmt2 (kT t £„/ 

n.e ! ) 1/: ©2^«T «1U ktt#JWf ^>36». 20 

e „ iZM&om^m. e ) -c & £ c «t *w 



[f»3clS4] 7 , 5X?%ffit5^7X'7Siit« X 

vmm.b<Dtni<c'pts;< <t & 1 tfe©x? z-?&mm<Dji v 

^©gUPS&tfi&w 6 nr fe 0 , Wls vi/ * X u - F tc 
0 K V 0 ^ 3 0 h ©mEEv „ SrEPflll l^Ci 30 

^ssti r 5 x-7 x-7saa«g. 
[»*3«5] x^xvftffiiSKiiBgsnfcx^xvtoa 

Eiwn-r -s «s v „ zmw * z> c t t -r *g? 4 

tcf BtS©X 7 Xv^aa^S. 

Crt#«6] X7X-7^a£X7Xvsaa^<t©ra{c 

2tS?JW-h©X7X-7^f8ffl©^ yf^XU- h #1213:3 
ft-tfeP). fty^aXU-hfcEMDTSWEV.fcBS 40 
PI— KT £ C <t £3f fit £T £iii3t?Jf 4 XBW*a 5 KB 
tE©X7X-7«ia^g. 

[I»«3B7] XSXvMHSMK*. JK&JSfcfcBWiL*: 
'Jt-b77X?CV DggX» ^ ? * ^g - ? *5C 

iBtg©x^ x-7*aasig. 

■T 1 7!jMi«^6 onfh* l S«:I5*£©X7 

x-^^aiig. 50 



[|»^9 ] X7X-7Saa^g«. 7 * h U^* b<DK 

«5j?JI 1 7S2M*ai6 OW»r*i* 1 «K:iBt&©X7X7 
itta^g. 

[f»«ai i o ] unto 1 7b^s*s6©^rn^ 1 mc 

gS ft/cS#±fc:«]g*J!£lg|-r 5Ci <b -r 57-7 

[M*g 1 1 1 it* 5 ! 1 7bMIS#«6 C^fn* 1 «tc 
Btt©5 p ^Xvj8BWRg*ffl«'»'r. X^Xv^l^KE 

g§n?taft±K^)S3nfc*^4^ 5^>x-r i 
<!: -r x -7 x-?msjr^ 

1 2 3 UNTO 1 75M1MTO6 ©1>-Tn*> 1 Sffc 

c i 4^ % i-r -s x-7 xv«m 

1 3 ] *«#$ig«^^- mmmm v ? 
yv>x$-c$><o, «*ai7!»si»*a6©i»rn*»i« 
K5B8©X7Xv&assg£fBv>T. x^xvi&astc 
iagsnfc^±«:tt«a*Rsas-ri>ct=s:if#m<!:-r2> 

*¥f*iig©f^»t*ffi. 

[16*51 4] S i OM. S i Nl« S i 

ONR feSlHJcne©!®©©)!^* 1 ?'^^^^* 

^miT-sis^i 3KtB«©#»»«g©fm*s. 

i e ] w--9'-r©fln^fc<to'c^ B B B 
ftsft/c^*&i§r>y £^#mi-r^fi 

*S 1 5 KiatB©¥*(*3$g©ff 

1 7 ] *5S#ggtt*»®feT-$>«3 . fft^S 1 

ftSiMTO 6 ©c^-rn*> i ^{cia^©X7 xv^aa^g 
^ffli^-c. x-5x-7^a^«:ieg3n?c»^±«:«ara 

[0 00 1 ] 

[mm±oymm^-m] *»w«. x^x^a^g. m 

CftC*^4 X5 Xv«HSK«%JH.»A:X7 Xvfil^S 
RO'^^g^^SCcHf^. iOft^ict*. 

flWSy*- hX^XvffiasWtKaufcX^XviKl 
^gKHO, J:D»0<». 77X?CVDS^^X 

-c£afftc«aBT?*4X9Xv«fflBHaK. atcf«c*»*»sx 
g©fps?:fr?£«:w-rs. 

[0 0 02] 
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«. ifStS-ir*-- hSSr 7 (MI S r 7>^X£) 

^^fiS-BTFT (Thin Film Transistor ; WH§ r 7 >i> 

&A.K.nt>t\-ci<*z. corns. — flatc. 

HJg^#7X*& , <>«77X5 i ? 2^©<gl&*ttf43gl, 

•sk. 6 0 0* cwT©7'n-fe^iae-c«. 

<b4(,>-3fcfi£*©y- hiffei^^^^ffiC^Ci^ 
4 UT. y- h«Si»K©fiSM«:*jW4«ffisa[% 6 0 0 

• CHTi^5^7X?CVD (fb3Sfl«J»ffiJiSfi> ft 
tm&StiX^Z. C©77XvCVD?*icJ:£y- h 
IBIHBBJiEA&tt. AffifgB/^-&i&t£j*S©fi£JS*;#§ 

[0 00 3] 

»R«:J:htf. ^XvCVDffiKJcSIMiBOJBfiStt: 

ffija^jR**-c#i*Uj^»*-5*>©©. 77 x 

*WT£MI S h-5>^^^©{ / PK* 5 ESS8-C*5 4C^ 
mH***S. BP*. mtfuft^fiMI Sh7>2> 
X*(CteC»TW:. Sfrfpasf t 7"Ui--'3>I24&S. 
p?t*;HMI S h7>^x£fctei>T«:. ff^©ft 
©«E*y- r«@KEPJ)OLTfc r7>^X*#*:>'l< 30 
ja^4t,^HtftaEV t „©tB^^b^*SiCS. *©e 

fcH8©SHWb#Bii4&o-Ci,»£. 

[0004] cox *> t&msa.. v- vmmm<omm 

*©*S^R|{C®H L/ fciESffi CC J: o T£ D h 4 6 

tin**, bp*. cojewwh:. mtiw*.!* s i o, 

(3MS*#> . BP*K5Sa?L^©^nf{Cj: Tffe£f S 
4#A6*m>S. C©IEm?t*sy-h^'§ 40 

(m.«S i ) 4©|?ffiifi$K:?y£E-*'-5 4. 7 
7-j h'O KSff©Si^^© % >7 r- 0f£8">> * 5 fefc?) 
3^4. *©&#. ±&Ufcn9"--r*.>UMMI S r7> 
S>X£©? : 7'Ui'3>g''fb. pf t*;HMISh7> 

t>x 2 (D^mms. v t „ ©if^bw* c 4 4 <=> n-c t,> 
•5. */c ^a*©y7x-7?:«gftfbfcig^, ±^©y- 

$^gAT£4<,>v3i&*>|a£: c©^fi®i^. 
09* tf:*- r y "5 ^© 5 *nI®litiE.o * >ti©^*5«!l 
-C&-5>*§-&. 779 WO r"^EE©~>7 r©jfc£©#fc 50 



[0005] 775 r F^F£©->7 r 

r-e&i. ftoT. mis h-5>^x5'©8b^E* J tb 
ttttftt>*t& (0U'i±2OVgg-C&£*£> . 4V 
iSffl7 7 7 r'*> KS£E©^7 r 

C©J:5&:*:tfc77 ■» r>*> FSEOi'7 Hii^ST 

[ooo6]«£-5t, cn^wraffl^^-rstcn. as 

«fc 5 SctfljgSrW-r £ 77 XvC V Dil§©l§fS#r£2iK: 

5-2 1 3 9 3-^fa#M) . 

[0 007] 4t£*i, c©^gi<2««:ra^3nfcwf 

S^tc^Tiy^Xvifi©^^©^^^^:^ 3 

n-5^wt?«j&(,». -e©/c*. f^ss^n/tMi s r7-> 
^©^^#tt(c^tt^b-?»#i4«e>o**j|gfee,n 
4. bp*, y- ht&mmtp< l ciEnffi&&±L. anW7 

7, r;-c> F^0E©->7 h?:fc/ce>b. MISh7>i^ 

[0 008] ¥iSt*gg©i££l«K:45<,>-Ctt. 
fcteT^Xvxy^yo/c'J. 7*h<JV^77-f^ 

ic7-7X-7a«*^*L. *^a^s^© D a n». #14 

ewWb. $>4C^«X. ^M n D a r*4^^S©#tt 
s&{b4«.t>-ci»4. 

[0 009]fi£oT. *RW<Dmi<DgmZ, 7*7X7 
©jgf®?:ctD^J:<tf Htm, 77X-7fg«© 

^^-s^^tcWJ-r^-sx^xviaffi^^a^ 

T5Ct(C*5. BtC. 2|c^©^2©a&!J•*. 7*7X 
ft Him, S(*k:^4 
77Xv«®©^?:-Jl^fi«jK:jqi$iJ-ct. «,&&© 
X7 X7ffil4ifC>'fl4 77 X-vftliSTT'ffi^^T^ C 
4«:£>*, ^^©^S©^^*. 7*7X-7©®S*.i: 
0SS^J:<1fH4*5T*. S#K:*f-r£77XTtg& 

©^^5r-B^fifte<]«:«i*ij-cir. «nfcW£**-r** 

[0010] 

•r^fc*©*^©^ i ©s^tc^47"7X-7Msi^g 

'i. 7"7Xv?:4^-r-57 , 7X-7i)jSSt. 75Xv^a 
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[0011] W&UUOWDTmmZ, *vls*.-7\s-\- 

0. lmmSSt*S. HP»ft«*.«*f 1° 

^MX-C^EKT^iS^, MPg|J©a©TI®fii»0. 0 1 

[0012] *«98©Jff 1 ©8l«K:^£7*7Xv#i®^ 

K 2 ffefcLh©^* X-v>#g|fl3©y * V * ^"U - h 

^^S©2{SOT-CS>£Ss«i£^tf>S£ i#"e*s. 

[0013] EKtt, ***** 2( 

*n.. *?flUS*T.&Ufc&*. ^^Xv^Ki 
&Lfcy » b K|^6ftfcHP»©&*» 

(kT.£,/n.e') 1 "©2<S«T (fib, ktt#* 
e.WJia©***. et**f-©**t) t 

[0014] ±s&<om i ©Bw*aww 
fiScts^^xv^Si, y^xvMs-r^^^a^ 

*ffig-r -6 X^ Xv«5Ili?:fiifcX5 X?ffilKl 
1 R©77X7M©^ ?j/aXU- h**iS9:S*i"C 

-CfcO. fey r>a^V- h{C0sKJVKV.^3 0*' 

L/<«1 O^b^V.^2 0iiOl'h©*JBEV, ) £EP 
£*JEV 0 *5 0:}Ot'KV 1 ,^3 0#->l'h©©B#>?>&B& 

«5®»©*ffi*ti£ ©ra©*&^K «t -pt^^x-?*© 

[0015] *^©*2©tt*«:«4^;*-?*!JffiSi 
ji v *^XU- hifi^^^Xv^m&t^BSIal-i 
■5. 

[0 0 16] JEtCtt, 77Xv§lSii7'7X7|2ilS 
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t©P5(C 2tfc6Lk©^ X-7#1M©^ 9 ~> 3- ^ U- V 

asibks n-c*5 o % sy?->=.7'u- b SCEPiDT &*BE 
[00171ft #£6Bj§cD|g2©®«&d&S-7-7Xv$a 

#^©m©M^**^*^*8«et© 
1^T-&£BSP^©&©«®&®ffi"3"&C <t fettS. 
[0 0 18] y ^>*Xl^h££fSrtfcX^Xv*23Ig 

fciamTzztte* 77XvMS5©^j** s ii-r^^ 
x^xv^iisocfc^T3^?:ESJSTSt&&> 

&&xy*— »-s i o" am&m#) tmaasm <« 
«o ©*M«:i6^-r^aiffi«:fi<#-rs. se^-c, y?^ 

.aXu- Kcio-c^Sifi-?-*®^^^^. J* vis a. 7 

*5/»:7l/-h*«IM"*&. y?^*XW-b±^© 
jBS*£#5I5££&9. *®±-C©)Sl8 
iIK#i£T-fS SB £&•&©■?. &£*ii&gt?*>2>. * 

D /c, y *^*Xu-b©**©±R»^ 

%Mf5ISS©3>^i'3 ! >x©fiTKj;otfeW3 

[0019] ^ 7->^u- h©^pgp©¥-®^w. 

•5. hps^bj^pphb©*^ wpawoai**** 4 
sH©egT?&^ gap^^ffi^tt**^^©*^ 

gaP^©Stta>;&>&^ft^©rt&n©Ka^^£. 
HPa$©¥iffl^tt*««P3<0»^. bpw©sw*»*»s« 
, 0 pq©jH*©«S%»S|sT5. Sfc. 0HP8P©¥tB?£R# 
ffiR©JWR©»^. 

fl^K©St>€>2-p©S*Fa©ffiS©rt. &&S^SS8t£ 
Papa5©Sif P3PSPIS. *BB. jE=ft»^iE^ft 

z> 0 ^viy^v-y mtimm^ <o ©rap§P©{i^« . 
y v©**$rr ^- ^21 

- h ^*©¥M»W« . 7 5 XvteSSIg©^«:^?¥ 

[0020] s/c *^bj©^ i r^02 (Dmm<>c&z> 

50 X^SS«:>?7^«SP* 5 ^^^''^ C U 
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ik X7Xv£j^<bX^x^aS£©[fflcc2tWJl± 
©X5Xv#Stffl©y v ->aXU- ZWr&K. 

smfflzm-izmfctf* x-^xvj/isgg^jsBsiaTgf 

[0 02 1 ] ##£93©X^ Xv#i®^g£ LT. 10 
[0 02 2] ±ifi©3f 2©SW£3^-r*fc«>©#£S9J 

©sn 1 ©jsstc^* x-^x^s^t*. ±ia©##s9§ 
[0 02 3] ek. ±te©^2©gw ; &^-r5fc*© 

##69§©f&2©^Kte*X^Xv$a3:£fttt. ±ta© 20 
^^©X^X^MffiilgSrffl^r. X^Xvaasgte 

gsg 3 nfc«*±(c j^ss 3 n/c»ig* i?f>mc 

[0 024]*51>BX. _hJB©»2©BW*jtfi!WS 

/tst»©*:%w©03 ©s&iictfi* x-? x vassal*, 

JJB©#»P§©X5X^«HBRg*;iil,»r. X^XtM 

8£{cEB3*ifc»*±KJI!^3*ifc7 * 1" US'* 
MtT*C 

[0 02 5] ±E©»3©BW*«RJfr*fc«)0*WW 
©m©«^«S¥^S«©ffi«#8:tt. 30 

K»sn«:»*±«:«i«a*fiSii-r*ci=fe««4-r 
*. 

[0 02 6] 3jc«J8©m 1 ©J8»«c«**«H«Ba©flP 
Kff&tCfeOrtt. if&«iJgtt. S i OiM. Si NJg. 
S i ONE &£l>«Ctt6©®©S@liJj£a i 6(!£&C 

jt^ffSLA*. **^ttX. yt?©MMc<fc 40 

or sttsnfts ti^^<§A5/ y => >jb*»6*ww* c t 
#r#s. 

[0 02 7] ±ta©^3©S6 i 3*^XTS/ci*©#^ 
©»2©JB^«**»(«aB©fW*ffi«. 
g#;fcfim?fer * <3 . ±IB©##6W© 7' 5 X?jffigg 

t&&@& fiSMT * C £ £ "T * . 
[0 02 8] 

iHSfKiJii, tp.c;v©«W«cJ:S«WBajRSti* so 
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.fc^Kft*. C©3IRK(i*^^*A,4i*A. x^ 
XvpK&®K J P&#m <«t. w*tw> *Aft* 

i. ^f4©S»)CC^^>->-^*iiD2>. C©^^>^> 

ft*, -fcbr. ^5X^*©!*t4©«W«:J:-5rJBJi6S 
ft*^i?#®ss3ft. -<^->i/-x©?Hijr«x-5'X-7 

ttKl3^j£Wtt*«-oJ:5tc&4. C ©J: 

[0 0 2 9] iC^t, C©S'-*©J5*t*'?v'WfiA 
„«&£ft*. CCr. fA-TfiA.B, S^HBS* 
n.. e?&££T.£l/fc&*. feTTOA'Cft-rc&tf 

rs*. 

*„ = (kT.t./n.e 1 ) 1/1 (1) 
^6 9 (T./n.) 1/1 

«¥-©*wr*9. mmzMKsm-c&z, 

[0 0 3 0 ] ±5£#>ofc9!6#>ft<i:5{C. f^-fSA, 
BX5Xv©««K:j:orafk"i"5. T'^XvMS 
KfeflfST**** jlS©RFXa-£fcS(cJ:*. Ji&tt 
f 6 A 0 ASi^A r X5 Xv©)^, &*&RF«# 

.«. ^ft^ft2eV. lO'cm-'SIt*?.. S£o 
r» 7^>ffiA 0 ttO. 3 3 mmllgift*. 
[0 03 1 ] 2fc#£iJI3©& 1 ©J&BStCfl&*X^Xv«m£§ 

s*X5x-r©5 s ^i^fi©2ffif«Ti'i-*. w*.wLhas 

O^tttCfe^tSt nDff©S«0. 6 6mm«Tit 

[0 0 3 2] PSPSP©&#S7vWfi©2<g£M*.**§ 

•Mtt. «*tfX5Xv#fi^rt©tt««i*«::bW*2 
KSflfO^^Xv/^jf-ji (^Rn.^i 1 
ttftT.). fC3?U<ft*. *©«*.' ^?S/»XU-h 
©ffCEK J: ->TS«RX9Xvafflt«fiTr **>©©, x 
7X-7ifi©«19tt'7--C<b^«'T-^>££l'f4->«»ttffi9 

& *«BHasn*:X5Xv«ffl^«:ranaR^L/ 
riiau X7Xv&3^cc*jw-*x-7X^g^wg< 
-5-i/r. x^x^a&astcfcur. x^x-stshb 

#igc *>£<&&. iP^s X9Xv«4S©^flEX5 
X-7*M 9->»XU- h©HPSKMyT^5X"7*!ffl 

JIHift-S. 

[0 03 3]—*. y?i/a^U-HCKWe.nfcHP 
gp©S=& X 7 Xv© ^ W S© 2 ffifJMT i T * C 4 tc <fc 
i-C. jt v*s*-7\s-V ©§gpgP©*'^gP«:«^m^r 
^H2^#«EOf#ft< ft*. BP*. * yl/*-7\s- b(D$l 

□ffl*ttj&>^-x«*ift->r*5»). Hpawct**iw* 
jjntoori,i*©r. x-5X-7tt»©SfStft^-«^ 
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[0034] 8HBBB»tt» ^^XT^SSrtiCE 

fee©— 5Em<4KiWIBi£ns<tB|SBe>&t>. mB. ^ 
^XfNS&mifi'? 1 ? XvCVD 5£g©J: 5 fcflMBBfiS io 

0!lx.BS i 0,R*flEB|-r4»^> X^X 
vJiH»©f&£(c<fc S i0 ^ lg#K:^SI^*ffl : S:W-r 
£J: i 5^^;*:KS*«fe.C. C*uWE*flf*»£b»*. *u 

SnTtvfctUTfe* «*t^©38HWffitME«ctcS. 
[0 0 3 5] *«W©JH2©«W«:ff*f ■SXvftBffl* 

o<Vo^3 0#;Uf{c$u®T^c<tt , > 
XU- hia&©X5Xv£fffl«{i*1ft^©©3lffi*ti 

«©x 5 xvfflnn«tt&«^«©aif«ffi£©iBi©« 
&c j: r x ^ x-? *©i9WfrF# c n 6 ©is ftns 

[0 0 3 6] 

9§*t&H8-rs= ». mmm^vx^mmmmf-c^x 

^©rt^X^Xv^^iX^Xv^IISiC^StT 3C 

^ 0 -eur. c©£5£X7X-7*a®gg£jBc>-c, x 
7X7ag©M*fpai^. 

z>tti£><,cmm*j$mvtct) . sjs^x^xvx^vx 
*&mmc j; -s »sb *> £ £ «3 . t#eiti£g o < « 

4. 

[0 0371 ^, hjifii i -*»W3 b. *&m<Dm 1 

©S^K^S^^XvMSilg (fttttftfCB. Jj^J&£ 
KHU *56W4RC^I5Jfi«5l3:. *89!©*2©«8I 

{c#-5^vx-7^a®sig mm^mmt 

CeftSX^XvasffiSWs&Jl^fc. l©Ii 
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Uti^ 9 tt, #»Sl|©j& 2 ©flMftCcff S ^?X"?a^| 

[0038] (*te0<j 1 ) mmw 1 ». *imb©» 1 © 

X? Xvj&lgttt. ^JjfcSrBffJi t/cffiWO 
>;*-F^X7CVD»it*4. %<DWtV&<Dim* 

m 1 ic^-r. ussw 1 ©-7'5-x-7toSiig». &##jcc 
0 b^xv^j&^i 0 ty^x-vum^ ozffi*.xi<> 

[0039] X^Xv^JiSS 1 0 B, R«7fc©£HSJ© 

^mm 1 1 £Rts^©^«sf©nsia^ 1 2 £*>6« 
fissnr^a. hp%. 77X7Migt(t ^isis©n 

tStfl l, 12, 2 lJcJz-o-rfl-SUNiBtSJvC^ 
^Xv^Ml OicB, r<;l>Xl 8tt£©#*8E 

0^X7iiIl 0rt©#X.?:PmU X^XvfeS 
Ml Oft&M&l^fZo -7vX-?£j$M \ 0^©Xv 

;W71 6tt£#*#A§Bl 5^?>?t5. S i O,?:^ 
-r&*§-£. 0,^RlWle^%^*A»l 5*6 
^7X7^1 Ort^A-TSo ^9Xv*£j£S« 

^fcas&jc. ^gftwi i{cmo#we>n/cti^*A^T- 

1 3 48t±»lSl 4KRF«J (13. 5 6MH 
z) ASiJSSn^. 

[0040] X7X7MII2 0 it, P3^©^«© 
K&mt2 1 ^6«fiS3ti-C^-5>. X7X?fflg2 0 
«Ctt. ^X*AgP2 2. A;UX2 6#^©**^Sf«SP2 
30 5, ^JW^2 8(**©*XSKa»2 7*sfll*6tl'ri» 

#XffitfcH 2 3 (C^W e,n/c^t5[©/JN?L*> h 7 J Xv « 

aS2o©rtgp«:^-{ci£ticsn?>. tit^xvja 

1S2 0K1X 6^^X^652 7*^. HmO&W 
P^*->Xk:J;-5-CSfm3tiS 0 77X7«S 

1 ort«:*A3nfc7-7X-7^ffl©^wia 1 ©t* 
tcesn. x^xviaas2 o©**xgf»,§B2 7^6Sf» 
sns. ^9Xv«aa2o©fiaw:B. An^fflt-^ 
- (s^-ifr) ^m^oxmMmK.mm^titcm&m 
40 %igssi52 4*5Be^:$tit:c^ 8 c©asaa^ttKSP2 
4±{c7'^x-7sn : a-r'<#^s% 5 

0%iSg-T5. 

[0 04 1 ] 7-7X7^1 Oi^X?)®^ 0 
4tt. R1S^©#)Si{©^SgWt 1 2 -wBtftxrn*. 

1 2 ©-SP#», Xv5ftS^2 0 ©^SP 
U2 l^Lt7 , 7X7j!!ilS2 o©rt§i5«:*^3^t: 
7"7X7jfflf2 0 ^©JI-ffiSB** 1 2C^gSBB^ 
xfi£f$(S2 3©±^R:{4g-r^ 0 

[0042] ?Ht§M* 1 2 (CB^f ,i/ a 7"U-h40 # 
50 ra8Snr<r>i. yf>»7>-F4 0tt > (0 
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Kowwe.n-rt^. ft. ^smi 2©#ii«»i&£;*7 

[0043] J (r>a^U-l-4 0» 1 ^7X7^ 
1 0<L:/5X-?*asm2 0£££PEgWfC#fBTSo y y 

h 4 0 9 . -e©¥®0tKtt, 

B 1 KTnbfcHifcFJ 1 ©X-7Xv$>M£Sg©i§£«:i;l:R 
SiTC**. £©R«tK©^ yi>.»XU- rtttt, RJ& 

(DtRKa>nnff4 3«>BH»6n-ri>%. x*x-?t*. x 10 

r4 0£©Rrc£&£f£. 

[0 04 4] S£SfeWl«C4JW--5^f^»XU-htCtt. 

0. 5mmS©g8PSIJ4 3 (¥MJfct£«RJ&> -22 

1 . Omm ©IE=Ji fl2©Hj£UhK:££fci5M 3 nt 1, >i . 

y^>»xu- H4 o«g«6§nr(,^. x^xv^fis 

£1 O^lSLfcX^Xv©, 5£ ( 1 ) -0*^3*1^7= 
^-TfiAoteO. 3 3mmgST*5. ffiot, SOSP 
4 3 OS (&&) «> X7X-74RSS1 0r£fi£UteX 
7X-7©f :: -'WSA 0 or)2^)«T-C&^o 20 

[0045] m&miias^x. x^xv^fissiotc 

g3nSB4 3 £iI9 j£WTX7Xv*/yi^2 0 KjfeA'S' 
S„ ^P§l54 3©S*7 I ^'-fSA D CD2^T<!:T-5C 

itcior, jam^fc^^xvttio^^^ss-r^ 
cijwtt, 5 o tc*t h tsawic^ttoiii 

mmms o vmt^^x^mm^m 

[0 04 6 1 -^il/t, T^^^^m^tc 'J*- 30 
h^^X-7ffiCC*JCi-C. ns6«?m©x^x-7#Mgg© 
yr> a 7'l/-h40 iST©^ t . «^«A«S^ 
1 3£*IT±Se@El 4iC«i(&3tlfcl 3. 5 6MHz 
ORFl^J <HT. tft«SRFFm?J<iP¥.&) £©BS&£ 
B2{C^-T. T >\'3l/-t}X<Dti&m.*3 0 s c cm, ffi^J 
£4 OP a (3 0 0 5 0 rrtO il/fc. X-7X-?^»r& 
09*. AppiledPhysics Letters 65 (2), 1994, p 
162 Sano, et al . , (CtjsS tltc? >X S a 7 Xta-Xfi? 

[0047] 12 ffijg ( a ) V ? X 40 

U- rKt8tt6*-lfcfiL&2. 0mm©RJ£Jgt*J©P§P§i5 
*l— 224. 0mm©iE=ft^©lI.^«:ffia$nri»5» 

^©m^w&^-r,, mm (b) «. ^^>^x 

U- hKI^Wen/ttfiSl . 0mm©R^t^©PIPSI5 
*i— 222. 0mm©IE=;ft^m'&K:ieg3iVCl>£*§ 
£<Dm*&&*m?. StC. 4MU ( c ) «^i609 1 ©*§ 
BP^. f 2/aXU— rtct8!tt?>*ifcfl&10. 5 m 
m©R»^©PgPSP* s — 2 1.0m m©iE=ftff*©]I 

2. OmmMl. 0mi©HP81iK:fcl>ttt, HPSP 50 
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©&«7^VS©2<g£j6Sit-C(,>&. S^v^^XU- 
r©P3P^«> it22. 
[0 04 8 ] ^fr^'E'bfrftiStC. 
r©B§P**^lA>K:&}6jfc>e>-r. S^3&g#A*<g 

AM (b) ttftaa (c) zimrzt. n 
ccfcaftia (c) ©m^?eK*Mgt,>g&tt> n-rabfej: 

•Yg©2 {gJilT-C* K> . X-5 Xvcfi©?5®&^#^ f ~> 
■5. 

[0049] (mmm2) mfemzuz. *»#u©ssb 

xu- r©£c«:<fc&. SU6^itc*Jt»r«y ^->^xu 

-rfcltSCiU/c. — 15. -m&MZKto^XUM vis* 
XU- r£3ft£bfc. H5SWI2©X^X-7^Sg© 

[005 0] f?Jfe092 (Ctel^Tti. ^SSM* 12K^^ 

->jLXu-h4 0, 41. 4 2*if2S:snri^. i^a. 
?tiWi 2©^giJtc^f t/*xu- h4 2*«iei9:sn 

rc^„ &y f>*.XU- 1-4 0, 4 1, 4 2«, if&li 

*t (B^-e-r) *?>L.-r^^FSRW4 4fc^-7-r^iggiJW 

1 2{c:BK«)lWe>ttTt>.&. #yr> a 7'V-h4 0, 
4 1. 4 2«««63nri>6. ft. 5f 1 2 ©titg 

•^Sfi^^, y^aXU-r ©SXMW^^»iSSSS 
■r-&Ct*5-Ct-5> 0 C^L^T. ^HgUWl 2 
XU-h4 0, 4 1 KI«fco-rX7X-7^StS3 0*s^)S 
5n. i+MSPttl 2iy»^»XU-h4 1. 42(Ccfc 

■Q-cX7Xv^gt^3 i*^RSS3ns. f^sa. mMW2u: 

^gPWl 2ty r>»^U- h4 0, 4 
1. 4 2 <t©fflCC(*Bera4 5*sj&fiSStn:^€>. EP^. 
^HSi5M 1 2©rtS«:. Xr> a A-f40, 4 1. 
4 2©J1-SJ:«5^A*^. 

[0051] 9\-M$m 1 2(C«^;VX3 5#lr^SfM 
SP3 4#fStf 64TCt>*. BP^, y^^^XU-f-40 
i> y>aXU- h4 1 <h©ra©XvX-77>(8IS3 OtC 
»*'^SPmSi53 4 *SEW f.hTI,>J. ft. y » t/ » X U 
-H4 1 i^y^aXU- r4 2<t©[ffl{C#;*JMaSP£ 

SB:wrt>«ti>. -SX7X^7>fltS«:^P 

[0052]^-r>>7 - U-h40. 4 1. 4 2 8, X 

•^x-vsitssi oix^xvtes^2 Qt*&mmi*.ft 

Bif-S. ^7->a7"l/-h40, 4 1. 4 2tt, WLtf 
H— ^^X©^S«t?*9. ^©^PS^ttl*. S3«:^ 

bfc^ffitw 2 ©x^ Xv-iasiig©Ji^{c{*RS«-c* 

•£.„ C©RSt>;©^ r>»^U- h4 0. 4 1. 4 2 «: 

b. Rj^©^©papsP4 3*iraw6n-ct>s. ^stw 

2KteW5y-r>a7'U-h40, 4 1. 4 2«:«,R 
SSPdl ilaltHK:, 0. 5mmS©P8PaJ4 3 
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**. —SI- Omm©iE=ft^®IB^Lhtc^ 

Rwe>nT<,>*. 

[005 3] Wfc, ^7X74j!Ei 1 0 KteW4«^« 

4 3©irtt, r<2 (kT,£,/n,e ! ) ,/1 *iS 
[0 0 5 4] ft> ^»J/a^Wh40, 4 1. 4 2© 

-eti-e*u<:fcw&i§pa54 3©««i5i— -e&< <t 

4 3©®£. y»S/»XU-M0KRW6ftfclin» 
4 3©&<£<3;*;t< l/-Ct>«kC». ^Ol4B> 

xu- h-cft^6nfc2-^>©sra©rt. ^^x^i 

1 0&t&^ffiJ©£ra«c4sW£X5Xv©^iEffitt. X 

^KiOfe. 0- J =J—£*--C'h<*<&«5, * 

©MJH. f^-ffiA „©«**;*:* 151 

fi|©ffifir. »2/aXU-h4 2tct9:tt6ftfcrapg|5 

4 3©&Sr. ^ ?->a^U-l-4 lttRtt ipttfcHPSB 
4 3 ©&<£*)*#< L-c4><U>,, ffiU ^©> ? 20 

t >T . $ J* y f ~ x u - b K»» *=> nfciapsc©s 

©A#3£. ifiiPijt y^;xXV-f-TM±#J6»i"lft:2-3 

& ^9X^©iC;W S© 2 {g«T£T £. 
[0 0 5 5 ] 996012 (Cbl>-Ctt. X^Xv^KSlO 
(c*A3n/c**X«, y ^ixj.XU-f-40, 4 1, 4 

2 KR» 6hfcWP»4 3 . SO'?tHSi5W 12ift>J 
•> a 7"U-h4 0, 4 1. 4 2 £©RBicRtt6*lfcSfcl<> 
|£jg4 5£»9&WTX^X^®^2 OtafcA-TSo 3C 
C©J:5ttW»e'S-Se:&'C\ ^7X-7il!iII2 owtc 
^ffi!5til2 3*63SA3nfc*'X*5. H3©±*«ca» 
fe|tlt77Xv4lSSl 0 *-Ci9*J-SCi*HWc 

[0 05 6] <^W3) IWW3t>. SG*W1©S0I* 

XU-h©$&, #£>V yty^y'U- h©*tjaK:&5. ^ 

[0 05 7] £tt$l 3 ©X^ X"?«BliSt»CBU 2 o© 4 
^. ; i/ 3 7V-F4 0A, 4 1 A*5BBR3tiri="2>. ^ 
■^^^XU-h4 0A©#at«. sawmcc-CSMBOfc. 

^ ? ^-^ x u- > 4 0 tia cm&x-$> z>. —is. J -J 
^xu-h4i a«. uT©s.t&*>*o-c 

4*1. ±«4 1 BR?>T«4 1 CK«PIP§154 3#R 
W6*lTV>*. ^ 9^»XU-b4 1 A©tf^SI5 

4 1 D(C»*fX»AgP2 2^^5n-C*iD, y*~>^ 
XU- b 4 1 A©«f^BP4 1 DCC2SA£ftfc#X(3:T« 
4 1 C(CRW6ti/cgBPSP4 3*pe>X7X-?*ftSS2 0 ! 
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0K#A3tlfe*^B, y 5 ,i/ a 7 , U-h4 0A. 4 1 
AKRW 6 *lfcHP» 4 3 £S 0 ©ft X v X^ABfflS 
2 0icSKA^-2> o ^55/a7"U-h40AM4 1A 
«, j£ifci*tvCl,>£. >?->»7'l/-h4 0A, 41 A 
KB. 0. 5mm@©HP«l54 3 (¥ffiJBttl*H#> 

-21. Omm©iEHft0©m*±iC^iScR^iE>n 
rt^s. gapgR4 3©s«, ^Xvi^f 10t?« 
bfcX7 XvOf^ & A . © 2 {StTF-C* So 
0 [0 058] (JWW4) *»W©*2© 
^{C^-&X5X-7^S$IMK:Wr-S>o ^J6tN4fC*5W 

g-C^-S. -£©8WS©*t£i*£0 5 CC^T. . *aWJ4© 

xu-h4o«:m0E (v„) ^en^-rsfc&iciij^iim 

10 ■*>„ y,^*XU-b4 0tcR»6nfcraP2P4 3©S 
A 0 ©2^*e^.Xfe4:l^«. 7 ,: >'^S©2{StiTi-r 
[0 059]-(*)ilT, TJl'^tf^Srffl^fcy*:- 

hXvXv^fe^T. ssit«4©x5x^«mjai© 

y ?^»XU- h4 OitTtCtsW-SX^Xv^fflm^ 
(X^X-7Jl<f->i' + ;l') i. ^ y^»XU-h4 0(C 
Enttlbfc^ll (V 0 ) ^©KI^He© (A) «C^T. 
«WIA*f 1 3 £<rc±SB^ 1 4 (C«^3iT,/£iR F 
30 m#(13. 5 6MH z ) 51 OW. T;t-X>*'X^fi 
$30sccm. 7*d>^E*J*40Pa (3 0 0 
$y iOfc. H6© (A) 77XvSriI 
(i (X-7X-7Ji<5'->^i'JU) «. yr>»7'U-KCEP 

mztizms. (v,> cf^itK^L-c, atsjtsmtcx 

{fcOTt»*Ci#EWS. ft, «*SRF1*45W~2 0 
[0060] Sfc. y t ,S/^XU-h4 0it:T©^-? : -^ 

. ^mxm- 1 3 ?:is-c±g|j^s 1 4 tcftf&sn 

fcRFm*>(13. 5 6MHz ) ©H^?r®6© (B) 
40 K^frT. T^X>**X«Efi*3 0 s c cm. Trt'XVtf 
XE^?:6 7Pa (5005 'J hJl/) <tbfc 0 0 6© 
(B) «^f«flEBfla&RF«*{CJt«ll/r*Wni/ 
-Cl^Ct*5W-5>. ft. ?^aXU- hJCEPJnStlS 
^ff * - 2 0 JiOW h *^ 6 + 2 0 jfriW h ^T^bS 
Pil©fflft ^ISfc 6 ntc Q 
[006 1 ] (HMIW5 ) SS»«5tt. **«4-C«W8 
L/fcX^ X-7MS^S©^"C* H 7 ICfnTmSbM 
5©7 7XvMglKH. HJ6ffJ4©X9X^JHlS 
MiM^O. 20©^ 7^j7"1/- h 4 0 A, 4 1A* 1 
50 ERSnr^S. j* sJ/a^U- h4 0A©1«ii«, ^ 
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WL'tLj' y*s»zf\s~- h4 1 Ail^DStitfrWr-S. > 
'r>a7 , U-h40ASiy : 4 1A(Ctt. nJgiaS£«jS4 
6 A. 4 7 A^itzfcj&^il&SftS. 

coo6 2] <isfFS^6) mmm6it. -x^x-rimm 

|QSWl6«:*Jt»-C«. ?t^«S i 0,Jgfc>6 

«». jM*ttK»->y:n>^#g«*>6Ji£5. io 
{0063] flittfl 6 (tfc^T 2£fSBJ3©l& 1 ©J§« 

fc % ^•^iT'lz-MOA, 4 iA#ffif§:$ ftfcHifc 
01 3 L fcii»4fr -S W¥®M© ^7 Xv C 

yu-h40A, 4 1 AKfS:WP>ftft:Bi!m54 3 OS 
«. ?"7X7£jSi 1 Ot4JSlfc^7XvOf 
a 0 ©2{gJSrF-C&-5,. ft, yr>a^l/-F4 0A, 

4iAaii3tit:t ( >4. 20 
[0064] cnw-^T, yjx-vgjsmi o-c&± 
Lfcv'v xvhj©*^* t^ommk^ifi 

y^ a 7"U-h4 0A, 4 1 A4/Mt7 , 7X7j&I 

^©*&n. ^s«jisgS2 4K:igg$nfca*-r 
&-&^y tMt9s>**. iP*i> m» 

ns. se-pr. a >*sk*»k> ©a 

z>ct*%}M:tmcm±-c$2>. ft, 7"7X7jaigt 
•2>4>©-e«£a>= 

[0 06 5] (B) K.7j%Ltc £ 5 (C. « 

teR f ^a^itorr * •?? x vtf ©m^H§g# 
iftt-r sor. ~> y =» >^»ss*> e^-sat*^©?" 

t£#g£lA>. ft, &t©£3II6Wk*»'«»"C*>B!*"C 

40 

[0 0 6 6] CCD^^^T-^XvjaS^g^ffi^-C. y 
- h Z> is 'J 3 >*^*S«±tC^-r 
•5>. ^660d6«:*JC^T». JWfcSvtcB. I#iL/t, # 
a>B#l O^atoms/cm 5 F-^nfcpIO->y3 
>*««»R*ffl</»A:. -eUT^ -ecD-^ffiiJC, 
^JK£2 7 0• Cilt, 124 l,c9fkLfcW-n^SM<D7' 
7 X7CV D$£S*> 7*5 X^S^SSrffl^T . 
S i O, 9 J?3 1 0 0 nmoy- F*&*tJ8£iS^ 

CfHeW^XvSMlOlcm, — 50 
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^ASP2 2<P6*>^>7>S i H.^R^He^i 
X7XvjjfflS2 0K:ftt&lfc. 
[0067]*l>t, y- HrfcSMO±{CT^5^->!>A 

©»££ii*pe>j£*y- hse^BStur. m i s*+ a 
svgs-nE <c-v> ftiOizmmhtc. 8'J5eM**0 

8© (A) GCTiVr. 

[0068] gfc. y-7Xv««©2i£ffi&£. 42g<* 

SI. 0mm©RJ&Jfrt#©P8PSlW>*— 22. 0mm©iE 
HftJBOBWKC^RIMl S *VC C > & > 7 is a 7" U - f- % 
ffl^T. H3S046 iig«©^j* • -fett-CM I S*wi-> 
* (MI SW-F) £tt*SL/c. ^lt, -g-©^ 
Sfi-ISEE (C-V) !^H±*aiJSL//t. tbtB0>l 1 ©Ste 
^=&S8© (B) tc^t. jft 0flPSP©g*s 1 . 0m 
m©tfi^ ^-SPSPSR©®*, ^X74M10"C 
£l£ L- 7" 5 X-7© TV"? S A , © 2 I >S . 

[0 069] HS^P^BJ^^cC^^fc. (P8D 
SJS©g# 0 . 5mm) ©JS^-. 77-;M> FfiEB* - 
0. 89VC*0, Jt^l (PgpgP©S*s 1 . 0m 
m) ©tS-^, 777 KmBE«-2. 1 6V-C*o 

fc. BP<5» tbt5tf!ll©*i^<i:I:b©Ur. ^JS^6©«^ 
oyfiifiy v -j Y^l» F^E©^>7 h*5^>at>. C©C <t 

T'^xvaitctot^snsy- n^s*© 

iE^t*. ^ifi^l 6 ©*B£©2r*li!>£ C i 6 T 

sus^6so'it^i©«^. -en^n. 2. 3x10 

"cm"' eV'W7. 1X10" cm' 1 eV"C*i 

y- h^)a«:^-rs7-^xva^A5^j:^c<b*s« 

S. 

[0070] ^ h«:s:w6nfcgaDaJ©s 

*r^< S© 2 fgJWTK-T S C i tc J: S 7*^ Xvjg^ 
±j$©MI S + +^-->^ (MI S^^*-K) © 
*«:^T«$5*>©-C«Ja< < TFT^fei-TSM I 

[0071] (mmmi) mmwi -f 9 

KtcliTFD-Cftt). ^^XvjfMSJciHSSn/ctt 
(*±K:$a^]S^fiSM^ ^.^^^©f^^KHt- 
•5. mS&mi CC*j^t«. ffiWRBS i 0,R^6J(SS 
y- h&i&Kibfc. »f*B. tf-C©ttB^«: 

[0072] SIJSW7 tcfctx-c i>. #&W(Dm 1 ©fig« 
fC^^y^XvjaS^S^fflt^c. BPS. ^iS0«3-C|ft 
W b fc« ¥«S© 7" 7X?CVD8S^ 
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sssgKii&esfts *>©•?«&(,>. jwt. i9Rwi 

Sl^£^g©im£»£t&B8TS. ft. SO60I7 
Kfc^TW^ yy^iT'U-MOA, 4 1A«:m)E ; Sr 
eWKUX^tj:^, ^•;i/a7'l/-h40A, 4 1 

A(CW. 0. 5mmS©Bi§PSB4 3 (¥BS$tt«n^) 
s&J, — 21. 0mm©iEHft^©]I£JbK:£&i9:tt6*i 

[0 07 3] [Xg- 70 0] 5te?\ #7*»« 1 0 0 
±{CB (#P>) F-^^WT^T^^y^ 
> (a-S i : H, B) £L< l*P (9 A,) F-7*©* 
fSWCT^T^^Un^ (a-Si : H. P) #> 
1 ©¥^{*JS 1 0 l4^X7CVDtK4:o 

zs>?m&vt&r>-cmi<o¥m#m\ o i£rc*-^>y 
u-c . v - * • f b ^ >mmm^mmm±icm 1 ©* 

igffcJtl 0 l&mistc (09© (A) #M) . 

[0074] [xg- 710] -e©m. 9 1 ©3^l&@ 

1 0 l<D±.J&VmiiVtcti7?.&&l 0 0 ©±5C» fix 
fc£y > F - ^©Tk^WCT*^ 7t»'J3> (a - 

si : h) frhmz>m2<D?mwm \ 0 2*cvDftt 

f&gt-f £ (09© (B) #J8) . 
[0 07 5 ] [IS-720] ZUX, m2<D¥m&m 

i o 2Ki*3^b-if3e*JiMfr*x*wu— !fr 

i-^KioT, $2©*§ftll OZZ&teiMt? 
cntHftlC. im©¥«#»l 0 l*>6Sff2©¥ 

i o 2 ^jmw*m$£%LL. m 1 ©¥«*s 1 o 

l 4 *©±o»2 l o 2tc<j:-?Tv-x • F 
0 3#5J&)£3ft£, jSB. V-X • FU-f> 
fg^©Rfl©fll2 ©¥&#)! 10 2tt?t **$fiKlHft 1 
0 4Kffii« (0 9© (C) #Rg) . S?t2©^S#li 
I0 2ii. w-tfroJWRKJcor^lSflWfcSftfc^tt 

[0 07 6] [Xg- 7 3 0 ] £tC v 04SCjji;L;fcX7 

x-7ffiss 2 o n<DWLwmmwu 2 4 tcsMaa h 

1 0 4_b©S i Otfrtif&Zir- 
05(D1S40. 2 Mmi L/c (01 0© (A) # 

m) . 

[0 07 7 ] [Xg-74 0] *©«. V-X ■ FW 

>^*si 0 3©±^©y- F^at^i 0 bicnvx. 7 
arajfcssu acv»-e» Hpeurtt^tr^-FJaitBii 0 

ttttl 0 4©±*©^PB«tm*-'' ! *-->^*. 
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cntcfco-c, v-x • Fu-O^ii 0 6;5£>*y- F 
Mffil 0 7£7fclj£-r£C4#-Ci££ (01 0© (B) # 
KB) . C5LTTFT£5Sfi£<*ttfc. 

[0 0 7 8] y-FM (W) = 1 Oym, y-FS 

(L) = 1 Ofim©pf t^Jl'STFT©, Kb-/>1 
EE (V„) =-1 VKfcWS FH>«* ( Id) — f- 

F«BE (VJ «tt*»fflbfc. *©*S**H1 1© 

(A) {CTjrf, 

[0 07 9] Jtt&#l2 4l,T. SSI. 0mm© 

10 RJ^J^K©PaPSP^— 22. 0mm©iE=ft^©]l*«: 

7 4PH£©IH1£©:frSc • ^#-C **SST F T*i* 

mistc *©Fw>*ifc ( i») — f-Fs 
ee (v c > wtt*iwi/fc. tmm2<Dwmm^mi 
1© (b) k^t. j& mnwi (pan§i5©s* 5 o. 5 

mm) ©t§£> J&>a>£&aPSB©g»> 
0 r L fc X 5 X v©fVW S A 0 © 2 {gJiTFT- $> 
tttfttt2 <«□«©«** 1. 0 mm) ©if 

^ *^si^p§iJ©s«7 r >'^ft©2fg^axrt^ < , 

20 [0 08 0] 01 la^^tfpfti:^^ |65fiW7K*j 
t->-ai, :*7«EE. BP"£7 7 9 F^*> F^E©^^^-^. 

©2{g£Mx-C<,>S*§-£©;fr#s> 777 F^>F«E© 
v^^-X^|fi]©'>7 F3W^C*C». 

[0081] t?c. ir-7*xu9^3-;uFx-f>yffl 

(lf-7*;* V 9 J" 3 -}\> F^») tt. HlfeF'J 7 ©JS^. 
0. 1 2 5 V/decade-C*S©^>ftb. JttKW2©« 
30 ^ 0. 2 3V/decade4nc-3-rt,^» BP%, PSPSP© 
&#7^V:g©2teOT-C&&:fr#. F7>i^^^©Sl 

[00821 KC ^-^^ic-^t^-cfe, mM^ii <Dm 
19. 23mA (v, = -5V) -e*s©«:*tu 

mm2<DW&4. 76/iA (V c =-7ViWc) 4 
&o SPgP©S36i7 ; >'^S©2<g«T©^* s ^ 

[008 3] m^*^»Kt*. JJttfeWTRtfJtRWE 
©-en-en^Cfcl^T. 400cm"VsRD i 88cm ! 
40 /Vst*t), Ctlis©^^^, KPffl©a*Sf t ^'f 

< , y- f K»is/s^©^ffii#i4^«n-c Mci*s 

[0 084] TFTKiffl3n5*^©^7X 

v*rae?ffi*4ir»tt*3w*aa©ffi«*ffi«. -taott 

StCS. X«±»©*T-«3t«:©*®ffi5^2>^©^« 
[0 085] (?9tW8) J6tet?984>. T-^Xv^M 
50 KIBtS. JS«c» ^^8^, *^od^2©«I«K:# 
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^m&m&ifixmmi&'Ciia »>. x ? x v&ggccieg s 

S i O.Jg. S i Nft. S i ONE 4>5I->BC 

n^©ig©SJi8J&a>6flifiS-rs ci*!-c? 4. 

[0 086] 8 ICtsHX . TjJ^CDm 1 <Dmm 

K^*y-7X-7*SSg/g£ffll,>fc:. BP?3. *^F33-Clft 10 

USSfStcRB^tt^©"^^. ft. HJfefll 8 
"C«, ^r>*yi/-f40A, 4 1 AK.mB.zw)jai> 
"C^&tr>. ^7->a7'U-h4 0A, 4 1AK 

«. 0. 5mmS©Pin§B4 3 <¥MJ^«PWK) 
— 21. 0mm©iE=ft^OIi^±fc^iS:W6nrc» 

[ 0 0 8 7 ] IS 1 2 K. mMW8<ozm#&8tc$>z± 
«. M?t«^7^ifi2 0 o±{ctsp^®2 0 1 zmm 

IsMk. t ©JrtC n S©T 7 T**>y 3 
^ 1 <o¥m#m 2 0 2. y > F - XHP%£t£©7- : fc;i'7 
rX^';=J>3^6fiK-S^2cD^ftB2 0 3. pS©7 
*jU7T^^U3>*^fiR-S>SI3©^ft@2 0 44. 
AH*. W*«##893©» 1 ©!H««:#€.^7 Xv« 

stcs-^^/cT'^x^cvD^cfco-cfijtS-r-s. -e© 

S3©f^#12 0 3©_Bc. TO ( I n 

£ S nCDlg^U-ftfil) *Pkf££i§Hjmffi2 0 5*&#J& 

swa. ■€■©», #ii*A*-i>yr*. 30 
[0088] ;&t»-c. ±stt. ##6iE©si2 (Dmmtz.% 

^mwmmoim^micm-nt . w*.«s io,. s 
i N4>-si^t*s i oNfrfbf&&3m<D&mmiimm2 o 

6 c©<fc^K. #2fcW©m2©5^$K:G&£ 

Ufa SrlWT -5 C £ **t?& 

[0 08 9] (mmm9) mmmt>. ^^^-?nmm 

CCWTS. jUSW 9 Kte^Ttt. mmittS i O 40 
[009 0] 9 ifiMffiffl 6 

wj9«:*si,>-a*. ^9!©*2©!^k«*x?X'*'« 

BIIK*Jll>fcjAUcftS. BP*>, ^fiS0a9(cfc^-Cti. 

vC V DHig* 7"? Xvjji^|g4ffll,»fc. ft. 
y y^a^U- h40 A, 4 1 AtC«'5J^itifc®!S4 6 
A. 4 7 A*>6Bifc*s«*SSftS. >95/»^"U-h4 
OA. 4 1 AK^J£*ET*I]"3-&t £«:<£•? t\ -rffi'* 50 
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XU-b4 0A. 4 1 AjfiG^^X^Iiflm&iSi* 

©aamfi[£©ra©mfi^«ro«:i^w. x^x-?*© 

KB*. *l/C, tStoS«5«ESSP2 4{C«£g$nfc«ft 

h jokr) ##®6&^«c «t -> ram^sw •set 

•CiftH^ ofcX-? Xv&igI$SgK:|®5£$*a£ *>©r«Sc 
[0 09 1 ] HifiW9(cfci^r«. £P)1S£«:. 

*fd>B*si 0 1 'atoms/cm 3 K-^StltepSO^'J 

gSS ; Sr2 7 0* C£GT. S7KiL?tW¥» 
X-7 X-7 C V D 6 EX S X 5 X vfcia^S?:^ » 
r. S i O,^e , S0 , ¥3 0. 1 cm©y- hite^?r 

gagufco ^i^-c. y- h^scitcTJus-^A© 

5r (MI S tf-idt-— F) 5rf^L/fe., 
[0092] >?J/a^U-h40A, 4 1 AKEPJDS 

n-s^BE (v,) &xtts-e-c. sa©Mi s**^ 

* (MI Sf-'t-F) *f¥«l/?fc. fa. 
-K40A. 4 1 A(C«H— ©^E (V.) SrEPttlL 

fc. -eu-c. fpKo/cM i s* (MlS^t 

- F ) ©iS^jg 1 M H z Kfcl-t ^>S^^S - mji^tt 

y- hss©i?s©ffFfii : &tT-7-''c„ 

[0 093] SOSfeS^H 1 3{C^-r. 0 1 3© (A) 
y-r>a?'l/-h40A, 4 1 AKEn7JnL//c^H 
(V„) *i+ 1 5VOtt©fe©t*l 013© 
(B) »V,*i-45VOit©fe©T*5. 01 3#> 
e.W?>* i ftJ:'j(c. V„#+ 1 5 V©*£. 77?M< 
>FmE«-0. 8 9V£ftO. V 0 * S -4 5V©1§ 
7^ v F^II«-4. 4 4VtS)-5fc„ BP 

V.di+ 1 5 V©ti^©^*s. 77? h'O Fmffi 

y- i-iSi^M*©^^©^^^^ 1 . y- H^Msi 

©®^25&tt. V,*i+15V©it, 5X10' cm"' 
■C^O. V,*s-45VOi$, 1. 82X10 1J cm 

[0094] — 5 9 f*> » x©jwi«4SBera. 

V 0 *i-45V©£*, 1. 2x 1 0 11 cm-'e V-.V 
e *$+15V©£*. 4. 3xiO"cm-'eV-'Tft 
oAi. cn<fc"3. ^ r>a^l/- hVZ+ 1 5 V©mEV 
„?rEP»n-r-2>C<!:«:«fco-C. Sffiii&SfSfiilt©^* 5 



(12) 

21 

». If Ur>3 F* A {V-fX V ~> 3 

I 0 0 9 5 ] m 1 4K. er- b*&»&©«fifiKg£. 

y ^:7b-HtEpJtoL.fc^v 0 ©ia#&7jVf. 

•CI*. yj->a^V-F40A, 4 1 AK«JIA»«EEV 
ofcEittnufc. 01 4*>£W6#>£<i: ; 5K:, v»^+ i 5 
V fcfct* X f- h WW«©«S«KK:«f|NM[*«* £ . c 
O^ftT-C. r>a^U-F4 OA. 4 1 Affi^CD^ 10 

(BP%. BSP1-) iJ5c«3. *©*S*. y- VWMfe®?' 

jx^m&og&fimffl sn. y- f «who«w«k 

4 0 A, 4 1 Ai£f©7*7 XvSram{4i»#©*®^ 

&s. @i4*>e>. > kcepjio'S'SWEv 

0#*KV,i30#AK *ff* U < « 1 0 #JU 
|-£V.£3 Otf^F* J:D»*l/<ttl OjJOH-SV. 2< 

i ©m©KSt&ci£ G C CDK^m^^* 5 C t 

[009 6]^ ^•^ 3 .7 - U-h40A, 4 1 AtcM 

a ^U-F4 1 Ai©iatSiS^A*<M15^5 
igj&J&SO-C. ^r>a^U-h40A, 4 1AiCEPttl 

[0097] C©-* h^©EPJjn«JEV,© 
SOffllKi-S^X^S^^©®^*. _ki£©MI 
+ ;^>* (MI S^*-F) ©JWC*rCtt**fc©-? 

*&w<Dm2 ®mm<<c{%z y^ x^jsaitB^ia 

«E*«. WMf|7 4PMIW)ia-CTFT*ffilir*Ci 

[0 09 8] tt_h. ui>*»««:*^*l» 

i,\ ^7Xv©iW5©^«. DC, RF. VHF> v 
-r^U^ EC R <»?lM*nFn» 77X7. ^ 

[0099] niiwc*si,»-c«, ^xv^aa^gi 0 
r, #6. g»wt*aw4i/fcy*-b^XTCVD 
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SKB«StMlt«*±W»«l*^9X-rCVDft"eHW 

<b b"C R FXBD C y-? * v £S££P 

tfac£#"C*, ^Xvjilggil/t. iPfrZZ'i 

^*Fni/X/*9 DC*.*?* 

©tttt-C&&.»t vJ/a^U-hftBBWacifcJ:!). 
W*K*» W * X 5 X-^»»©«**«iWi* & C i * 

[0100]^ $«ai*fWfSfc»Ox „ 5^ 

RgS*^W©^^Xv«BffiigB*fflt s €)Ci«:J:0, H 
«&■¥■ (-f*>X»**) «:J;S»*'^©*^^. J &1 I I' 

D F„ SiCl„ CF,, NF.^f^Cim 

[0101] H(c«. aiaw*ai«©ffWi©«a©«« 

vJS«©^?rJWI U 6 . U 5>* 1- ©R4t < T » 5/ 

10 2 5 4 n m©S(B«i*«^ > 0 6 

9 Xv«B^©l«{c3(W1«*«9 >y*E» 

[0 10 2] ^XvftlStii^lK^ttt 4$ 
KMRB*C>. J^l/fc, S i O.a^RSSS&atM©^ 
B£©^:J6©V-^**^-r-*SS i <DJl^**^<i:GT, * 
y->-7>S i H«*f^©ffe«C*>. -^7>S iiH.^X 

[0103] »aai*-st»»»K«s i o J tcKg?»n 
■r. siN, s i oN<ommm$>^^ctih(ommm 

&f?Z>C±ifi-C%2>. ft. mtm (S i N) *Sl>tt 
iMbfifUR (S i ON) ?rg!T^)i^(c«i2Lfc*' 

[0104] *i%B^<07'-5Xv*!ia^rffi*'5t>«*3iEft 
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4. tfc. gffcW, ->ij:3>{C|!Be>ft£*><E>-C«ft<, 
Ge, SiGelS^. *^>^»S i -G e J&fitg^ 

[oio5] m?um i 5 Km&tnu— sn^m^zm-? 

J^tC. SI 0© (B) -CTKU/cTFTtcSstUT, Wz. 

m i ©ss«tc^ ^^E(*«g©^M^ffi?: aus u r . s 
i nxbs i ON#>£i£&JiPifl*&fiMi i o *±mmfc 
fgrrz. -^v. mvmmmi 1 oicmw^t, 
rapsprt**tfBBitei»Ki io±{c, m« 

7*hVvy?7-f * ^> affcWK: J: ot^ 

^-^>i/-r-s„ cnicjc^T. ±mm&\ 1 i£*&e£ 
-rsci^r**. nee, ^©ifC, ffl%.kZ$$m<DW 

1 <D^|CC#4 X5 X-?&mfi&&Z>WtM 1 CDSHHtC 
«S^lftf*8B©^W^ft«r3SfflLr. S i O^S i 

m<Dtmmi 1 2£j&jjS-r-s„ c©<t steer. 
[0106] i&tmwf'y x^*&s$sgtt> &a© f- 

[0107] 

^mWCCtf 3 C $:#6BJ©Sfr 2 ©!&««:& 

5^7X7M1M, £>£i,>fctt£&X7X-7*&a£Sg i & 

zigMTZctwczz. en 6 ©#*«: x? 

[0108] ■£•©*££!. fiKRtfX- h^M*^fiXL-/c 
t§£. MI S h7>-^f ©Sg^f1#14*si6]±-?-a. IP 

A> K^ff^OVtCiS-^W-SCi^T^SCi*^. n 
ft^SMI S H-7>^X»«:fcW*T r ^U'>3>M 
^©^f«:laIiS0i>^>^^> bMt-?2>CtiflX- 
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i s h^^tszzvmmttWiftifiait&icte'o* mmmm 

^t^KDMI S h 5 *(Cj:S<5^Elg$&©CM 
O S^©«S@mt?:^g«:1f 5 C £**-C!f £. 

[0109] *mxom i &2a>ttJ&2©s3$«: 
G&sx^xva'isisg. cn6©^?xv 

<=>-r\ ^xvt^^y, uy* h©Tf»^tc*f 
ut: features. fVB^jDt^isifiKc. -eft-eft©xa-tz 

^-ftife, 77? h^*>K^EE©->7 F3?£ 

[oiio] p-©a» (OT*.t££aH*£&) cc 

tjW^^ttt©«?>-5#4/|NS <t#5Ci*^, [Hi 
SS©|g«<t#§^<i:&*. EfU*. MI S h7>^f 

■5. 

[SE©ffi#frl&Hjn 

[SI] SUfefl 1 <D7*7Xv«il^iOijS^TiS 

[S2 ] mMWivy'yx-vi&wgmicisttz. n*-& 
[S3] jqs^ 2 © 5 x vaassig©^* Tn-r^^; 
[ s 4 ] susw 3 © x-7itt®sig©^3§*^-rm5^ 
[S5i sufi^4©7*7X^agg©^3i*7?;-r^^ 

[S6 3 HifiM4©^*7X-7^a^g{c*iW2>. x^x 

scpm^giRFm^ow^^-rsr*^. 

[ S 7 ] HiSW 50X7 X-7jfiJIgSg©#i§£7n-r«5£ 

[ss] nifi^es^th^ifcfe^s^^a-^ffi 
(c-v) ft&mmt&MZTn-rmT'&z. 

[S 9 1 ^ifi^7 ©^i*^g©^S3^©SXH*Ui 

a^-r ^/c»©iiis -c $> z> . 
[sio] S9tc?i*^*. mMMi <Dmmtmw<D{* 

[ill] HJSCT7R^Jtl^2K:fcW4 Ku^>miS 
( i „) -y- hmjE <Vo> ^^^-rs-c^s. 

[S 1 2 ] |Q6^8©^^g-C*S*Pl®te©^ 
W/i-S|5KffiS-c&4. 

(si 3 ] 9 fc w ^ mn^w (c-v) 
^a'i3S!fg* ; &^'rsT& 

50 [014] $mW9 {C4BWS, y- b 
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[015] #f^3<D^#iS»©ft^#&*^ u ^ 



i o -y'v %-?%$M. 

11. 12. 1 2 A. 2 1. 3 2. 3 3 *W«tf 

1 3 nxmxm* 

14 ±gPSS 
15.22 # XigABB 

1 7. 25. 2 7. 34 

16. 18. 26. 28. 35 

2 0 ^7X7j8ffli 
2 3 #Xt£tfcg 

2 4 tgMS^lBSSS 

3 0.31 -fvXvftmM 

mi] 



10 




#ga¥8- 1 67 59 6 
26 

)K40, 40 A. 41. 41 A. 42 y»5/»:/U-1- 

4 3 ansp 

44 £f#W 

4 6 al^MMWM 

5 0 tS^ffiSfl 
1 0 0, 2 0 0 

ioi. 202 m\<o^mm 

1 0 2. 2 03 ffl2<D¥**Wl 

1 0 3 V-* • FU-OI 
104 

105 y- hteiSBI 

10 6 V— * • Fiw: 

107 y-i-se 

2 0 1 TSPmS 
20 4 fll 3 
2 0 5 MWSM 
20 6 SHB©«MWBIMl 
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